Abstract. The article presents a computer model of the fire extinguishing process using mist nozzles. A previously developed hybrid fire model was used for this purpose. Assumptions and relationships were given to represent a mathematical model of extinguishing process, which comprises a unique approach to the determination of sprinkling area in an elementary cell of field fire model. A description of simulation tests of the model was given for several different input data, differing by mean diameters of droplets. This enabled a study of their effects on such output parameters as received heat flux, temperature and rate of its growth. For one selected computational cell located on the axis of the nozzle at floor level having the coordinates [10, 10, 1], the obtained results were presented in the form of heat flux and temperature. To simplify the analysis, characteristic parameters of particular curves were listed in the table. Conclusions formulated on the basis of results obtained during tests were specified at the end of work. They confirmed the expected regularity assuming that the extinguishing process was more effective in the case of droplets of a smaller diameter and greater sprinkling intensity. This allows assessing the degree, to which these stream parameters affect the extinguishing effectiveness.
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Introduction
Water is characterized by high specific heat (4.19 kJ/ (kgK)), high vaporization heat (2260 kJ/kg) and low boiling temperature (ca. 100 °C). When applied directly to the source of fire, it can absorb heat from gases, flames and fuel, as well as from the surface adjacent to the fire. The cooling of these areas changes depending on the diameter of water drops. The reduction in the size of the drops gives a larger cooling surface. Heat transfer is increased so that fog systems can pick up energy from the burning zone faster and more efficiently. The surface of the water vapour increases exponentially with a decrease in the diameter of the drops (Mawhinney, Solomon 2000; Mawhinney 2012; Orzechowski, Prywer 2008) . Floating in the air, small water droplets form a barrier that limits the speed of pyrolysis (evaporation in the case of liquids) close to the combustion zone. Isolation of the thermal radiation increases with the degree of water mist spray. Water sprayed in smaller droplets not only receives heat better but also greatly increases the area protected by the same quantity of water. The effect of fire suppression using water vapour is obtained mostly because of the dilution air (oxygen) in the combustion zone; having in mind that one litre of evaporated water produces more than 1700 litres of steam. Water vaporizes very quickly, displacing the air in the vicinity of a drop. The application of water mist containing droplets of a diameter up to 1 mm as the extinguishing agent offers numerous advantages. It greatly reduces the risk of consequent losses in the administration of water and enables its efficient use. The use of large amounts of water in extinguishing a fire may result in significant losses due to the destruction of dampened materials, structural elements of a building, furniture, etc. Fog systems, which enhance the fire-extinguishing effect of water, can prevent such damages. During the first stage, lager diameter drops should be used to fully extinguish a fire. However, this decision should be weighed against the risk of water condensation and post-fire losses. In many cases, a much better option is to use water mist for cooling the fire gases and fire suppression to delay flashover phenomena. The second option, however, does not guarantee that the fire would be extinguished; nevertheless, it is focused on limiting its further development. Under appropriate conditions, fire suppression may also lead to the complete extinguishing of the fire. The analysis of the extinguishing properties of water mist provides that its efficiency increases with the increasing degree of dispersion. This means that a fire can be extinguished by small amounts of water thanks to an effective use of its cooling properties. Numerous arguments can justify the use of the smallest drops. A reduction in the diameter of droplets improves their cooling and penetrating properties as well as the time of droplet suspension in the air. In addition, small droplets can get into hard-to-reach spaces, circulating around obstacles and accessing the fire. It is also easier to disrupt their flight path, e.g. due to turbulence.
According to Paul Grimwood, the ultimate mist fire spray contains droplets of an average diameter of 0.3 mm. He specified the optimal scope of applicability from 0.2 mm to 0.4 mm (Grimwood 2002; Grimwood, Desmet 2003; Zbrożek, Prasuła 2009 ). Based on tests, Grimwood (2002) concluded that small droplets were subject to interaction with the fire column, which would result in a need to apply more water to achieve an effective cooling speed. On the other hand, drops above the specified range may not be suspended in the air. The presented opinion is suitable for a local action, especially when fighting a group A fire (Davis 2000) . In order to achieve the best cooling parameters, especially when treated with volume, one should strive to achieve a high degree of dispersion. This was confirmed by diverse theoretical and experimental studies. The effectiveness of water mist extinguishing systems with a drop diameter of up to 0.01 mm, the smallest that is technically feasible, was confirmed by NanoMist Systems, LLC. The relevant information may be found on the website of the National Fire Protection Association (2015). Telesto Sp. z o. o., a company operating on the Polish market, makes an effective use of a fog containing droplets of the diameter of 0.025 mm (Telesto Sp. z o. o. 2015) . It exceeds by far the lower limit considered by Grimwood (2002) as optimum.
Mist nozzles used in fire-fighting systems, similarly as in other systems, can be automatically started using detection by a liquid-filled ampoule that extends with increasing temperature, and non-automatic nozzles (open), run by an independent detection system. Depending on the used technology, water mist can be produced under operating pressure ranging from 0.5 MPa to more than 20 MPa (Hanuska, Black 1993; Grant et al. 2000; Orzechowski, Prywer 2008; Myree 2008; Whiteley 2009; NFPA 2000; Palau 2005 ). Both the fire and the extin-guishing process are very complex physical phenomena, which are difficult to model precisely using available computer hardware and software. Nevertheless, a number of programs were devised for modelling fire development. Several programs also provide fire extinguishing modules using mist nozzles or sprinklers. The two most popular models of fire are the CFAST two-zone fire model and FDS field model (Jones et al. 2009; McGrattan et al. 2007; Novozhilov 2001) . In the first instance, a relatively simple model was applied to calculate heat changes during the extinguishing process by means of a sprinkler. The correlation of fire suppression by the sprinkler system has been developed by modifying the heat release rate of fire in the following form (Jones et al. 2009 Unfortunately, the proposed model has many limitations. One of them is the assumption that the amount of water applied to the fire is sufficient to cause a decline in the rate of heat release and that the sprinkling intensity is constant. In addition, it did not take into account the effect of the second sprinkler. Detection of other sprinklers was taken into consideration, but it did not affect the extinguishing process.
The FDS (Fire Dynamics Simulator) field fire model is one of the most popular programs in CFD (Computational Fluid Dynamics), which are established according to complicated methods and algorithms, designed to analyse and solve problems related to the flow of viscous fluids. This technique is based on numerical solution of Navier-Stokes equations, suitable for low flow velocities (values of the Mach number are low). The emphasis is on the smoke and heat transport. FDS is a free program developed by the NIST (National Institute of Standards and Technology). Obtained simulation results can be presented graphically using the Smokeview visualization program. The program also has a module that simulates the evacuation. As regards the extinguishing process, it enables a simulation of sprinkler activation, and calculations of drop trajectory, as well as tracking the drops falling down onto the surface of the fire. Besides, the drop transportation on surfaces as well as absorption and dissipation of thermal radiation by the drops are included.
The weakening of the thermal radiation is particularly important in the case of mist systems. For each drop, the power consumed by a combination of absorption and scattering is calculated based on the formula (Cong, Liao 2005; Novozhilov 2001 Heating and evaporation of water droplets are also modelled. The weight and energy transfer between gas and liquid is calculated on the basis of the following four equations (Cong, Liao 2005) : The model is rather complex; however, when water drops fall on the surface on fire, easy heat transfer correlations become much more difficult as water not only cools down the surface and ambient gas but also changes the rate of fuel pyrolysis. The surface of the fuel is rarely flat and usually has a complex structure, which greatly complicates the problem. Yet since the first public release in the year 2000, the program has been continually developed using analyses of dozens of fires. In the future, this will allow a more accurate approximation of fire suppression (McGrattan et al. 2007) .
The main objective of this study was to carry out simulation tests, on the basis of which it would be possible to determine the impact of the selected parameters, such as sprinkling intensity, and the average diameter of the water drops on the effectiveness of fire extinguishing using mist nozzles. The simulation tests used a computer model of extinguishing process developed at the Main School of Fire Service, which works together with a hybrid model of the fire described by Gałaj (2009 Gałaj ( , 2010a Gałaj ( , 2010b . This model will be validated using results obtained during investigations described in the following papers (Konecki, Półka 2009; Gałaj, Konecki 2010; Gałaj et al. 2013; Półka et al. 2013) .
The first chapter of this work presents assumptions and discusses the extinguishing process model. The following section gives a description of the tests as well as simulation results and their analysis. The last chapter provides a summary and conclusions formulated on the basis of computer simulation results.
Model of the extinguishing process
As a result of works carried out in the Firefighting Technique Department of the Main School of Fire Service, a mathematical model of the fire extinguishing process was developed. The model was based on relationships connected with the heat flux calculations, taking into account the heat exchange by convection as well as the heat received from the combustion zone as a result of the water droplet evaporation. The original contribution of the authors is the formulas used to determine the surface of heat received by any regular cell, resulting from a division of the compartment in a hybrid model of fire. A computer program was developed incorporating the abovementioned mathematical model, which then was coupled with the earlier hybrid fire model. One of the coupling elements is a database that contains both the data associated with an extinguishing process and fire growth.
In a physical model of the extinguishing process, the following assumptions were adopted: 1) the average diameter of all drops and the sprinkling intensity are the same for the m th mist nozzle in the i th room and are equal to δ 0 [i, m] and I [i, m] , respectively; 2) the average speed of all drops in the cell is the same and equals to w d [i, j, k, l] . It is calculated by the formula for turbulent descent speed given in (Orzechowski, Prywer 2008 ); 3) a constant diffusion coefficient of water relative to the ambient air D was assumed; 4) the average outlet velocity of the drops is constant and equals to w 0 ; 5) a uniform and symmetric water spray was assumed; 6) drops decay phenomena and the impact of the turbulence on their movement were disregarded; 7) only this part of the heat flux was taken into account, which is exchanged by convection and as a result of droplet evaporation. The phenomenon of oxygen displacement and radiation weakening was disregarded; 8) according to the assumption, the total evaporation of water drops takes place only in these cells, where the average temperature exceeds the established fixed boiling point; 9) a constant heat of water vaporization h v and boiling temperature T b were assumed; 10) an average value of the surface F g was assumed, through which the droplets permeate as through a horizontal surface situated at mid-level of cell height; 11) temperature T l of all drops is the same; 12) for the determination of heat absorption indices between the droplet and the surrounding air in the convection and evaporation processes, standard correlation values were adopted, which are commonly cited global literature; 13) the average surface F g [i, j, k, l] , through which drops penetrate, was determined in a similar way by replacing arches with chords (Fig. 2) . Depending on the position of a cell relative to the sprinkling area, a trapezoid or triangle is obtained. Below is a mathematical model of the extinguishing process in the form of a set of equations. It is valid for all calculated cells, which are covered by the spray jet generated by mist nozzles. The vertical section of the spray on the background of the computing grid is shown in Figure 1 . The heat flux received by water drops during convection and evaporation for every cell [j, k, l] located in the i th room can be calculated from the following relationships (m is the number of mist nozzles, and i is the number of rooms):
and
where:
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A unique solution in the extinguishing model is proposed, i.e. a new algorithm for determining of sprinkling and evaporation area in individual computing cells.
Formulas used for calculation of sprinkling F g and evaporation area F gp in different most common variants are given below:
1. The algorithm for determining the sprinkling area F g [i, j, k, l] in the cell [i, j, k, l] :
All the corners of the cell (x 1 , y 1 ), (x 1, y 2 ), (x 2 , y, 1 ) and (x 2 , y 2 ) do not belong to the sprinkling area with a radius of r [i, m, l] . Then, all four of the following inequalities should be satisfied:
If all the corners of the cell (x 1 , y 1 ), (x 1, y 2 ), (x 2 , y, 1 ) and (x 2 , y 2 ) belong to the sprinkling area with a radius of r [i, m, l] , then all four of the following inequalities should be satisfied: 
m] (first quarter) the following inequalities are satisfied (three points in a sprinkling area): Similar geometric formulas and corresponding inequalities were determined for all possible cases of mutual position of the cell and sprinkling area. Where: 
; 
2. The formula designed to determine the evaporation surface F gp [i, m, j, k, l] 
T i j k l T F i m j k l F i m j k l T i j k l T
Examples of the determination of a sprinkling area for selected cells are shown in Figure 2 .
Description of the computer program and simulation tests
On the basis of a mathematical model discussed in Section 1, a computer program was developed, the main task of which is the determination of the heat flux received from the combustion zone by water spray. It constitutes a part of a larger program that simulates the development of a fire, which is discussed in the works of Gałaj (2009 Gałaj ( , 2010a Gałaj ( , 2010b . A proper operation of the program requires the user to enter input data. The fire model used in the work was significantly simplified. The adopted combustion zone comprised a room of the following dimensions: the length of 4 m, the width of 4 m and the height of 2.3 m. There was one mist nozzle in the room mounted at the point of coordinates (x g , y g , z g ). The following constant values of input data were assumed in the model: a) drop temperature, T k = 283 K (t k = 10 °C); The simulation comprised the process of fire extinguishing using a mist spray. The central cell [10, 10, 1] was tested, which was situated at the floor level and through which passed the axis of the nozzle. It was assumed that the fire was initiated when the temperature exceeded the value of 60 °C in the cell containing the nozzle.
The assumed heat release rate for a single cell can be determined according to the following schema: 
To investigate the influence of differing sprinkling intensities and average drop diameters on the extinguishing effectiveness, six simulation tests for the following values of the sprinkling intensity and average drop diameters were conducted:
1. Two different sprinkling intensities: 
Results of simulation tests and their analysis
This section presents the results and an analysis of simulation tests. Firstly, the analysis targets the impact of the average diameter of drops on the heat flux received and the average temperature in the chosen cell depending on the degree of droplet dispersion. Both studies are presented separately for two sprinkling intensities, namely, 5 mm/min and 10 mm/min. The review also considers the average drop speed and the heat transfer coefficient at a sprinkling intensity of 5 mm/min. Finally, changes in temperature for all simulation tests including the case without extinguishing are presented and discussed. Besides, a comparative analysis focuses on characteristic values, such as the maximum temperature in the cell, time of its achievement, the maximum heat flux received and the maximum rate of temperature growth. Figure 3 gives values of the heat flux received from the tested cell Q g during fire extinguishing using a mist jet for three different average drop diameters and sprinkling intensity equalling to 5 mm/min.
The rapid growth in the value of the received heat flux immediately after initiating the extinguishing process can be observed in all tested scenarios. In the case of drops with the average diameter of 0.3 mm, a peak value of 79 W initially occurred, after which the value suddenly dropped to 39 W and then, a gradual growth to the maximum value of about 275 W was recorded. This happens because large amounts of energy are received by convection after activation of the mist nozzle, resulting from a significant difference in temperature between the heated air and water drops. For other diameters (0.6 mm and 0.9 mm), the increase was not as significant, and the heat flux reached lower values. The differences between maximum values of heat flux for analysed diameters of drops exceed 100 W. Figure 4 shows the same dependence, the only difference being that the average sprinkling intensity is now 10 mm/min. Differences recorded between courses for the same average droplet diameters are not as significant anymore as at the intensity of 5 mm/min. There is also a visible characteristic peak in values of heat flux received at the time of activation for the average diameter of drops equalling to 0.3 mm, which grows to 316 W. Similarly as before, the value of the received heat flux increases with a decrease in the droplet diameter. The highest values were obtained for a droplet stream with an average diameter of 0.3 mm, and the smallest results were generated by a fog with the average droplet diameter of 0.9 mm. The increase in the sprinkling intensity affects the growth of the received heat flux. This is particularly visible at the time when extinguishing is activated and for the majority of droplet diameters. The course of Q g with the use of average droplet diameter of 0.6 mm, at a higher average sprinkling intensity of 10 mm/min shows that the amount of received heat is comparable to the one obtained at the average droplet diameter of 0.3 mm and the smaller sprinkling intensity of 0.5 mm/min.
The charts of the average temperature in a chosen cell of the room using a different average drop diameter are shown in Figure 5 . The results were obtained for the average sprinkling intensity equal to 5 mm/min. The heat flux received by droplets with smaller diameters causes the analysed cell to have much lower temperatures. A decline of almost two times and one and a half times in temperature during extinguishing, using droplets of the average diameter of 0.3 mm as compared to droplets of the diameter of 0.9 mm, confirms a much more effective use of cooling properties of finely sprayed water. Figure 6 shows the course of temperature in the analysed cell for a two-fold larger average sprinkling intensity equalling to 10 mm/min. After the start of extinguishing, greater decreases in temperature than at lower sprinkling intensity were recorded. The biggest decline occurred at the largest degree of dispersion. For the average diameter of drops amounting to 0.3 mm, the temperature dropped from 60 °C to 24 °C. The fire was almost fully under control in the first seconds of extinguishing, and throughout the extinguishing process, the temperature did not exceed 60 °C. This can be explained by a very large increase in heat flux received at the first time (Fig. 4) . This value, which exceeded 300 W, was sufficient to suppress the fire in its incipient stage only using the cooling properties of water. However, it should be noted that in the case of many combustible materials, even a lower efficiency of heat received by mist spray may be sufficient to interrupt the combustion process.
The simulation program also allowed obtaining a course of the average value of droplet speed in the extinguishing process. The velocity of droplets was subject to slight fluctuations that did not exceed 0.3 m/s. The most fragmented mist (the average diameter of 0.3 mm) reached the smallest droplet speed below 3 m/s. In the case of the biggest droplet diameter amounting to 0.9 mm, the maximum value of the average speed was up to 5 m/s.
The program also includes a simulation result without extinguishing. The analysis allows finding the diameters and sprinkling intensity that are the most efficient with respect to extinguishing effectiveness. A decline in the temperature by almost 200 °C was simultaneously recorded even in the case of the smallest extinguishing efficiency, which was obtained for sprinkling intensity of 5 mm/min and the average drop diameter of 0.9 mm. Table 2 lists the selected characteristic values for the heat flux Q g and temperature t, such as the maximum values and time of its achievement, as well as the maximum speed of growth. The differences between the maximum temperature obtained during two simulations (I = 5 mm/min, δ 0 = 0.9 mm and I = 10 mm/min, δ 0 = 0.3 mm) are almost six-fold, which substantiates the existence of a significant difference in the extinguishing effectiveness of those two fog streams. It should be noted that the sprinkling intensity also has a considerable impact on the general simulation result as the droplet diameter. The temperature growth rate of the heat flux received by the stream containing droplets of the diameter of 0.6 mm and the intensity of 5 mm/min is comparable to the stream that contains droplets of the diameter of 0.9 mm but the intensity of 10 mm/min.
The time to reach the maximum temperature is the shortest for drops that have the average diameter of 0.3 mm and the sprinkling intensity of 10 mm/min. It supports the fact that following the activation of extinguishing (about 37 seconds after the ignition), the fire could not develop any further. In other cases, this time corresponds to the maximum value of Q f (the heat release rate) and is equal to about 132 seconds.
To make it easier to draw conclusions, the obtained results were summarised in Table 2 to present characteristic values of the heat Q g and temperature t, i.e. the maximum value of temperature T max , the time until its achievement, the maximum rate of temperature increase dt/dτ max and the maximum value of the stream Q gmax . Those values refer to a single selected cell having the coordinates [10, 10, 1].
The last item in the Table refers to the fire scenario, which did not take extinguishing into consideration. 
Conclusions and final remarks
The objective of the study was to investigate the impact of the average sprinkling intensity and droplet diameter on the extinguishing effectiveness using computer simulation methods. For this purpose, a special program written by the first author was applied for modelling the extinguishing process using the spray generated by mist nozzles. The model was verified physically, mathematically and by computing. The proof is in the results that indicate the correct trends in temperature changes in the room during a fire. The authors of this article plan to validate the model over the next few months and then describe the results in the following article.
On the basis of the obtained results and their analysis presented in Section 3, the following conclusions were formulated:
1. A larger the degree of atomization characterized by a smaller average droplet diameter is conducive to achieving the extinguishing effectiveness of the fire. At its three-fold reduction (from 0.9 mm to 0.3 mm), almost a two-fold increase was achieved in the maximum heat flux values received (from about 158 W to 277 W) for the sprinkling intensity of 5 mm/min. In turn, for a two-fold increase in the sprinkling intensity (from 5 mm/min to 10 mm/min), this increase was slightly smaller (by ca. one and a half times, from approx. 222 W to 316 W). These results suggest significant advantages of mist systems over conventional sprinklers, where the average droplet diameter is substantially larger. The increase in fragmentation of the water increases the efficiency of its cooling properties, which significantly reduces the need for water. 2. The average droplet diameter has a significant impact on the maximum temperature and the average speed of its growth. A three-fold reduction in the droplet diameter causes a reduction in the maximum temperature, which is more than a double (from 347 °C to 139 °C), provided the average sprinkling intensity is 5 mm/min; and almost a five-fold reduction (from 264 °C to 58 °C) is achieved at the average sprinkling intensity of 10 mm/min. The reduction in the droplet diameter causes a significant decrease in the temperature growth (from 2.59 °C/s to 0.90 °C/s at I = 5 mm/min and from 1.91 °C/sec. to 0.21 °C/sec. at I = 10 mm/min). At a lower sprinkling intensity I = 5 mm/min, the insignificant impact of the average drop diameter on time to achieve the maximum temperature was recorded (the time is shorter by only ca. 5 seconds at the three-fold reduction in the drop diameter). On the other hand, the situation was completely different for a higher value of the sprinkling intensity. In such a case, if the droplet diameter is changed from 0.6 mm to 0.3 mm, the time is shorter by more than three times (from about 134 seconds to about 38 seconds). 3. The sprinkling intensity affects both the maximum temperature and the speed of its growth as well as the received heat flux. The lower is the average diameter of a droplet, the higher is the sprinkling intensity. For δ 0 = 0.3 mm, a double increase in the sprinkling intensity causes a decrease of about two and a half times in the maximum temperature (from 139 °C to 58 °C) and an almost four-fold decrease of its growth rate (from 0.90 °C/sec to about 0.21 °C/sec). At the same time, an increase was recorded in the maximum value of the heat flux received from a single cell, but only by about 14% (from 280 W to 316 W). For δ 0 = 0.9 mm, this increase was larger and equalled to approx. 40%, but was not transposed into a corresponding reduction in the value of the maximum temperature (from 347 °C to 255 °C or about 31%) and its growth rate (from 2.59 °C/sec. to 1.91 °C/sec. or about 36%). 4. A comparison of maximum values of temperature and the speed of its growth during a fire without and with extinguishing allows ascertaining that even in the worst-case scenario, with the use of water spray consisting of droplets of the largest average diameter and the lowest sprinkling intensity, they were significantly reduced (from 540 °C to 345 °C and from 4.10 °C/sec to 2.59 °C/sec). In the case of the best extinguishing option, i.e. the spray consisting of the smallest diameter droplets and a greater sprinkling intensity, differences between the maximum temperature and the growth rate were significantly noticeable: the decrease in temperature was almost ten-fold (from 540 °C to 58 °C), and the average growth rate was almost twenty times lower (from 4.1 °C/sec to 0.21 °C/sec). The summary of the obtained results indicates that mist jets characterized by a high degree of dispersion and a high sprinkling intensity provide the greatest effectiveness in the extinguishing process. The best results for the tested scenarios were obtained for the spray with the average droplet diameter equal to 0.3 mm and the sprinkling intensity of 10 mm/min. The cooling properties of water mist become enhanced at the time of activation of the extinguishing and achieving the maximum power of fire, which proves the usefulness of water mist in extinguishing high power fires.
When analysing the possibility to use higher sprinkling intensities, it should be taken into account that the water consumption coefficient remains constant when increased. Consequently, it would be advisable to consider whether a better solution would be to assume an even finer water atomization so that it could receive more heat under a smaller water usage. It would also be necessary to verify the way, in which a further decrease in the droplet diameter would affect the extinguishing properties of water fog. The use of smaller droplets may be right for specific groups of fires because in some cases, a higher intensity of spraying may be needed to extinguish a fire. It should also be considered whether an increase in the sprinkling intensity above a certain threshold would not cause condensation of water mist. This could have adverse effects in many applications, for example when extinguishing electronic devices on fire.
In the future, the program could become an important tool for simulation of water mist extinguishing system, which is becoming more frequently used for fire protection.
In computer simulations of the extinguishing process, estimation of the amount and rate of received heat must leave some margin of error due to the complex nature of the fire phenomenon. To verify the results obtained by the simulation, they should be compared with parameters and values obtained during tests carried out under real conditions. The model used in the program is still under development, and results can be used for a more accurate description of some processes to present the actual course of a fire as closely as possible.
The development of the model could take into consideration the function of applying water mist streams during extinguishing activities. Numerous studies have been conducted with respect to extinguishing systems while little attention was paid to the effects of these actions. For example, the use of a water spray should consider a number of adverse effects. Air contracting of air during a water flow may result in increased combustion intensity during the initial application of water mist. Another hazardous phenomenon, which occurs during the use of a water spray, is the piston effect, which causes pushing of fire and smoke into places that were not caught on fire. The computer model could solve the problem of hazards associated with the use of water mist for extinguishing an internal fire and help develop appropriate tactics and strategies to fight a fire and effectively exploit its potential without exposing the rescuers to potential dangers.
Work on the extinguishing model is continued to allow its further development, for example by taking into account the unevenness of sprinkling, the complex process of droplet decay and the reduction in their diameter as a result of evaporation.
